The aim of the present study was to locate the fastest 10-m split time (Split best ) over a 40-m sprint in relation to age and maximal sprint speed in highly trained young soccer players. Analyses were performed on 967 independent player sprints collected in 223 highly trained young football players (Under 12 to Under 18). The maximal sprint speed was defined as the average running speed during Split best . The distribution of the distance associated with Split best was affected by age (X 2 3 = 158.7, P < .001), with the older the players, the greater the proportion of 30-to-40-m Split best . There was, however, no between-group difference when data were adjusted for maximal sprint speed. Maximal sprint speed is the main determinant of the distance associated with Split best . Given the important disparity in Split best location within each age group, three (U12-U13) to two (U14-U18) 10-m intervals are still required to guarantee an accurate evaluation of maximal sprint speed in young players when using timing gates.
TECHNICAL REPORT
Assessing sprinting times over given distances (eg, 10-to-40-m sprint efforts) is a common practice to evaluate running speed capacities in soccer players. In addition, the estimation of maximal sprinting speed (MSS) or peak running velocity has received growing interest in past years. [1] [2] [3] Its advantage is that MSS reflects a true physiological identity 4 that can be (1) compared with maximal aerobic speed to draw the overall locomotor and energetic profile of each player 3 and (2) used as a reference speed for match analyses using individual speed thresholds. 1, 2 In elite sprinters, a 60-m sprint is generally required to measure MSS, 5 In (young) soccer players, however, since sprint running speed is likely to plateau after 4-5 s, 2 MSS is typically obtained using a speed radar gun 6 or estimated from the best (fastest) 10-m split time during a 40-m sprint using timing games. 1 This latter option is cheaper but requires multiple pairs of timing gates. Knowledge of the more likely location of the fastest 10-m split time would limit the number of gates required and simplify testing procedures. The aim of the present study was therefore to locate the fastest 10-m split time (Split best ) over a 40-m sprint in relation to age and MSS in highly trained young soccer players.
Methods

Participants
Forty-meter sprint times with split times at 10 m, 20 m, and 30 m were collected over a 6 y period (three tests per year) in 223 highly trained young football players belonging to seven different age groups (Under 12 to Under 18) from the same high-level soccer academy. All the players participated on average in ∼14 h of combined soccer-specific training and competitive play per week, and had a minimum of 3 y of previous soccer-specific training. 1, 3 More detailed anthropometric and fitness profile of a subsample of the present players can be found elsewhere. 1, 3 The study was approved by the local research ethics committee and conformed to the recommendations of the Declaration of Helsinki.
Sprint Testing
Players' acceleration was defined as their first 10-m sprint time (dual-beam electronic timing gates set at 10-m intervals; Swift Performance Equipment, Lismore, Australia). 1, 3 Maximal sprint speed was defined as the running speed attained during Split best . Split times were measured to the nearest 0.01 s. Players commenced each sprint from a standing start with their front foot 0.5 m behind the first timing. The players started when ready, thus eliminating reaction time and completed two trials with the best performances retained.
Statistical Analysis
Analyses were performed on 967 independent player sprints. The average number of tests per player was 4.3 (SD: 2.8, range: 1-12). The distribution of the distance associated with Split best as a function of age was analyzed with the chi-square statistic. The effect of age on average Split best distance (ie, 10, 20, 30, and 40 m were used for 0-10, 10-20, 20-30 or 30-40 splits) was further analyzed with a one-way ANOVA. To account for differences in MSS, data were then analyzed by ANCOVA (data adjusted for individual acceleration or MSS). Bonferroni's post hoc tests were applied when a significant interaction was found. For each AN(C)OVA, partial etasquared (η 2 ) was calculated as measure of effect size. Values of 0.02, 0.13, and above 0.26 were considered as small, medium, and large, respectively.
Results
The distribution of the distance associated with Split best was affected by age (X 2 3 = 158.7, P < .001; Figure 1 ), with the older players showing the greater representation of 30-to-40-m Split best . While the distance associated with Split best increased with age (Table 1) , there was no between-group difference when data were adjusted for MSS. Split best distance was significantly correlated to acceleration (r = -.40, P < .001) and MSS (r = .48, P < .001).
Discussion
Our results show that the age-dependent effect on the distance associated with Split best is meditated by players' MSS; that is, the faster the players, the further they reach their MSS. 5 While the possible impact of age on the time needed to reach MSS was not investigated in the present study, these findings are likely related to the fact that the faster the players, the more distance they cover for a given time. In addition, players with greater acceleration achieved MSS later in the 40-m sprint compared with players with a lower acceleration (acceleration was negatively associated with Split best distance). This suggests that the better acceleration of the older players did not allow them to reach MSS after a shorter running distance than their younger (and slowest) counterparts. The respective impact of acceleration and MSS on the distance needed to reach MSS still remains to be investigated with instantaneous running velocity analyses. 2 Finally, given the important disparity in the distance associated with Split best within each age group (Figure 1 3 value with P < .05, **Significant withinage group X 2 3 value with P < .01, ***Significant within-age group X 2 3 value with P < .001. Note. MSS: maximal sprint speed.η 2 : partial eta-squared. a: different from U13 with P < .05, b: different from U14 with P < .05, c: different from U15 with P < .05, d: different from U16 with P < .05, e: different from U17 with P < .05, f: different from U18 with P < .05.
